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Abstract 
 
This is a Master’s degree thesis from the Department of Informatics, University of Oslo, Norway. 
It is about the user’s experience of tickets in the transition from paper-based tickets to digital 
Radio Frequency Identification (RFID) based tickets. This thesis belongs in the mobile 
information system area of informatics with a particular focus on ticketing systems. The aim of 
this thesis is to explore the upcoming ticketing system for the public transport, AS Oslo 
Sporveier, by considering the transformation from paper to smartcard tickets. The technology 
emphasized is the wireless technology RFID. A case study is undertaken on the New Ticket and 
Payment System project (NBB) of AS Oslo Sporveier. A user survey is also conducted on the 
users of AS Oslo Sporveier. The attention is also paid on mobility-aspects, which this new system 
will create.  
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1 Introduction 
The first chapter contains a short introduction to this thesis, in which context, focus, motivation 
and problem definition of this thesis will be set. At last an overview of the structure will be 
presented. 
 
 
1.1 Context 
The world of communication is going through a transition unlike any other that human have ever 
experienced, with far-reaching consequences possibly greater than any prior advance since the 
invention of written language. Now, communications are faster, cheaper and potentially more 
accessible than we could have imagined even just a decade ago. Information of traditional and 
very non-traditional kinds is available, in principle, for anyone with access to the internet (Berry 
and Moffat 2001). Today, electronic commerce over the Internet has become popular and is now 
part of daily life. Ordering products, reserving events, or managing bank accounts can be done 
through Internet. This trend expands the area of the digitalization. During recent years, there has 
been growing interest in digital information systems. The transition from paper-based 
information to digital information is currently being placed in many organizations. There is a 
tendency to make digital documents available and accessible across boundaries and to integrate 
document technology into larger systems in order to create, handle and present documents in new 
ways in addition to improving their functionality [(Reinhardt 1994) cited by (Sandahl 1999)]. The 
scientific community has been at the vanguard in developing and using the new modes and in 
experiencing the consequences, both positive and negative, of the transition (Berry and Moffat 
2001). Displacement of a function by digital technology can produce net savings in time or 
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money. Dishwashing machines have reduced time spent for cleaning dishes at the kitchen sink. In 
that case, the goal was specific, new digital technology was able to satisfy it and in any case who 
enjoyed washing dishes? (Berry and Moffat 2001). The area of digitalization is expanding. 
Digital-tickets, which represent the digitalization of rights to claim goods or services, are 
becoming popular. Examples of digital-ticket applications include travel pass, tickets for 
accessing resources, concert tickets, cinema tickets, telephone cards and digital cash cards 
(Matsuyama and Fujimura 1999). Many public transport companies have done a transition on the 
metro ticket system. They have changed over from paper-based tickets to smart tickets. The 
metro stations in London currently use both magnet stripe and Radio Frequency Identification 
(RFID) smarttickets. EZ-Link Pte Ltd, which is a subsidiary of the Land Transport Authority in 
Singapore, has been using smart-tickets since 2002 (Ezlink.com). Now the public transport 
company AS Oslo Sporveier (OS) in Norway is going to use a digital ticketing system with 
RFID-based smart tickets. The project for this system is called New Ticket and Payment system 
(NBB) project.  
 
A dictionary (Collins_Concise-Dictionary 1998) definition of a ticket is: 
 “a piece of paper, cardboard etc., showing that the holder is entitled to certain rights, such as 
travel on a train or bus, entry to a place of public entertainment, etc.” 
 
In the context of the smart ticket, this is exactly what a ticket is, in example a piece of data that 
shows that the user is entitled to certain rights. This is not different from the generally held 
concept of tickets that people are familiar with and already accept in return for payment. The 
person is given a ticket, which he or she presents when he or she needs to use the service in 
question. The Ticket may have associated with it a number of conditions (for example, validity 
period and quality of service) just as real world tickets do, for example, train tickets have 
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permitted days of travel and class of travel specified (Patel and Crowcroft 1997). Matsuyama and 
Fujimura call a system that circulates digital-tickets a rights trading system. There are two main 
approaches: account-based and smartcard-based systems (Matsuyama and Fujimura 1999). 
 
In general, account-based systems are managed by service providers and rights can be easily 
altered or deleted maliciously by the managers. The trust policy of these systems is, therefore, 
imbalanced (Matsuyama and Fujimura 1999).  
 
In smart-card-based systems, digital packets of rights (digital ticket) are stored in a smartcard and 
circulated among smartcards. The tamper-resistant storage offered by smartcards protects digital-
tickets from both malicious users and service providers. Smartcard-based systems thus seem to 
have a bright future especially in the application area of tickets and coupons since one smart card 
can store diverse tickets without the cost of maintaining account [(Wayner 1997) cited by 
(Matsuyama and Fujimura 1999)]. Smartcard-based systems, however, create several issues from 
both the political and technical points of view, i.e. who should be responsible for issuing a smart 
card if it is shared by multiple applications, how do we achieve high performance given the 
memory and CPU (Central Processing Unit) constraints of smartcards, and how to realize 
asynchronous trading when the smartcard of the ticket receiver is not connected to the network. 
Moreover, there is a business issue with smartcards; the smartcard read-write devices are not very 
common especially as user terminals such as Personal Computers (PC)  and Personal Digital 
Assistants (PDA) (Matsuyama and Fujimura 1999). 
 
The smartcard may use magnet stripe for data storage or Radio Frequency Identification 
technology (RFID) for datacollection and storage. RFID is a technology that is in some ways 
relatively ‘old’ (appearing in a more primitive form in the late 1960's). However, it was not until 
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recently that the AIDC (automatic identification and data collection) industry took note of it. 
Particularly during the last few years, RFID has been 'on the move' as far as technological 
advancements and practical possibilities for its use are concerned. RFID is similar to the concept 
of bar coding, but it uses different technology to collect data. To put it simply: bar code 
technology uses labels that are attached to items, and readers to scan the labels, whereas RFID 
uses radio frequency tags to transmit data and readers to collect data. One reason why it has taken 
so long for RFID to come into common use is the lack of standards in the industry. Most 
companies that invested in RFID technology only used the tags to track items within their 
control; many of the benefits of RFID come when items are tracked from company to company 
or from country to country. The possible widespread future use of the technology has many 
implications in both the business and the social arenas. The technology has a myriad of potential 
uses, and also perceived 'benefits' in terms of cost reductions, data collection, monitoring etc. 
('benefits' is put within quotes since whether they are perceived as benefits or not depends on the 
point of view of those involved in, or affected by, its use).  
 
 
1.2 Focus 
This thesis belongs to the mobile information system area of informatics with a particular focus 
on ticketing systems. The aim of this thesis is to explore the design of ticketing systems by 
considering the transformation from paper to digital tickets in the public transport, and also 
looking at its mobility aspects. The technology emphasized is the wireless technology RFID 
(Radio Frequency Identification). 
 
The focus in this thesis is on the New Ticket and Payment system (NBB) project by the public 
transport, AS Oslo Sporveier (OS). They believe that this will considerably reduce a loss from 
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nonpaying travellers. In 2004 OS had a loss of  5.1% of their ticket income (1096.6 mill Nok) in 
unpaid travels (Annual-report_OS 2004). Another benefit is that the NBB will make the ticket 
earnings better divided among the public transport companies, Norsk Statsbane (NSB) and Stor-
Oslo Lokaltrafikk (SL). OS has signed a contract with the principle supplier, “Thales e-
transactions”. The contract was signed in September 2003 with starting-up, and the total system 
is scheduled to start up in October 2005. The total price for NBB will be 200 million Nok 
including internal project costs. OS has agreed on system standards as common smartcard with 
common name and design, common reading symbol and harmonization of ticket types and fare 
rules, with the other public transport companies; Norsk Stats Bane (NSB) and Stor-Oslo 
Lokaltrafikk (SL). These three companies have chosen different suppliers. The same card can be 
used in all of the systems and the common card can be charged with a value part and a number of 
ticket types, in addition to pure company type products. This implementation will mean a 
comprehensive change for the users. To mention one, today’s paper tickets will be replaced with 
smartcards (chapter 4). I shall look at how this affects the users and what changes and new 
possibilities it brings in relation with today’s system. A user survey is conducted in this occasion. 
The user survey is conducted along with a project group, RFID Sporveier, at the University of 
Oslo, in the course Development of mobile information systems and services (INF5261, spring 
2005). 
 
 
1.3 Motivation 
RFID is a hot topic in the media. It is discussed in several newspapers, newsgroups and forums 
etc. As a technology for data collection, it is expected to replace barcodes. However many people 
mean that this technology will not yet fully replace barcodes especially in the logistic area. In any 
case this technology will prove to be more attractive for extended collection of data than the 
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earlier ones. The technology is wireless and its qualities can affect for many users great 
expenditure cuts. Analysis of data collection can place efficient foundations. We can just imagine 
what new appliance areas could be.  
 
During a single day we use many objects to access different services or rights. Almost in 
everybody’s wallet there is a bankcard to access the bank account through a mini bank, ID and 
access card for workplace to enter office, driving license, VIP or a membership card for a pub, a 
club and association , a gym card,  a library card, a student card, phone card, health and doctor 
card travel pass, gasoline card etc. As we see here, we are dependent on various objects to 
legitimate us for different services or rights. For each service and right we have to use a different 
card. There is always a possibility that one may lose, misplace some of these cards and have 
difficulty in having an overview of one’s bunch of cards. A motivation here is to merge all the 
services rendered by these cards into one single card. Another motivation is to have all services 
divided into 2 categories and have only 2 cards for availing all the services. These motivations 
can also be combined, for example, as dividing the services into “important” cards and other 
cards. To make this motivation a reality, there need to be cooperation between several service 
providers who uses tickets for their services to make synergy and interoperability between the 
ticket systems. This may be possible with the RFID technology. 
  
The Gartner Group (2004) predicts that RFID will take over within 5-10 years. The curiosity 
about what this technology is and what it can do has motivated me to study it. The NBB project is 
a great starting point to study the appliance of this technology and its future use in other areas. 
Since the service provider and its services are public it will affect many users, both 
geographically and socially. Identifying how this affect the users and how this theoretical aspect 
will work in practice makes it more interesting and fascinating as a research project. As I use 
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public transport daily, and being an active user I certainly will be affected by the changes brought 
about by this new technology. 
 
1.4 Problem area 
There are lots of subjects concerning the use of digital technology as RFID in ticketing systems. 
Just to mention a few, these are mobility, design, payment methods, paper-based ticket, privacy, 
RFID technology-based ticket, trust and user. They are all interesting subjects to look into. 
 
The following three subjects are chosen to define the problem area of this thesis: 
• User 
• RFID technology-based ticket 
• Paper-based ticket  
 
The overlapping area in the illustrated figure is considered as the problem area.  
 
Figure 1-1 Problem area 
User 
RFID technology-based ticket 
Paper-based ticket 
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The term user is defined as a person who uses or employs something (Clue-Dictionary 2004). 
There are all kinds of users such as drivers, workers, computers, robots, students etc. In this thesis 
it is meant to include the users who travel by public transport. In 2003 OS had 23% of the travel 
share in Oslo (Figure 4.8). With the population of about 1 million inhabitants in Oslo-Akershus 
region and about 4.6 million inhabitants in Norway per 1.jan 2004 (Ssb.no), OS had 160 million 
passengers according to their annual report for 2004.  
  
Technology is the scientific equipment and methods used in a particular area of activity (Clue-
Dictionary 2004). This is one definition of technology. The RFID technology-based ticket is a 
wireless ticket, which communicates with RFID readers (gates and ticket validators etc.) located 
on the stations, buses and trams etc. The information is stored in a chip within the ticket. The 
information includes unique identification number, ticket products and a small money amount 
application. The RFID readers are connected to a main server through internet. The main server 
contains customers and other statistical information. This technology creates new mobility 
aspects, which is discussed in chapter 3.3. For example, one will be able to have digital money 
amount stored in the card, the possibility to automatic renewal it and the mobility of validating 
the travel through a validator. 
 
Paper is a long- time used material. It is stable and is used for communication. The fact that paper 
is tangible, flexible and light has implications for the ease with which it can be physically 
transported, manipulated and laid out in space (Harper and Sellen 1995). Paper is ‘tailorable‘ and 
‘ecologically flexible’ (Luff 1992). People tailor paper in order to differentiate and highlight 
particular items. One can highlight important and practical information on it. One can print and 
shape it in different ways. Challenges to the substitution of paper tickets with digital tickets are 
related to the exchange of two different types of technology, with different properties and 
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features. By removing paper tickets, we also remove resources that go beyond the canonical 
meaning of the artifact. These resources are related to the use of paper as a technology (Sandahl 
1999). In this thesis, I shall look into the traveler’s interpretation of the borderline issues in the 
transition from paper-based tickets to RFID technology-based tickets and how this technology 
makes the user mobile. 
 
1.5 Problem definition 
After describing the problem area in the previous section, the following problem definition has 
been taken: 
 
• How will the transition between paper-based ticket and RFID-based ticket be experienced 
by the user?    
   
The underlying questions in this problem definition are: 
 
• What is new, what is changed and what disappears in the transition from paper to RFID 
ticket system? 
• Which mobility aspects does this RFID ticket system create for the user? 
 
The user must learn and adapt the new system. A typical effect of implementation of new 
technology is that some users find their way around the new functions. Since the old system will 
be completely removed, they are forced to adjust to the new system. This digital ticket creates a 
new way to be mobile. It contains dynamic updated information, like digital money amount and 
different types of tickets. 
 1 Introduction                                                                                                             10 
 
 
 
 
 
1.6 Limitation 
During the period of writing this thesis Oslo Sporveier has not yet implemented the NBB project. 
Implementation of RFID in the ticketing system area is not so far widespread in Norway. RFID is 
mostly used in logistic areas. RFID’s security and payment for tickets along with the information 
and traffic flow in the NBB system are not considered in this thesis. 
 
 
1.7 Overview of the chapters  
 
• Chapter 1: Introduction 
The first chapter contains a short introduction to this thesis, in which context, focus, 
motivation and problem definition of this thesis will be set. At last an overview of the 
structure will be presented. 
 
• Chapter 2:  Methodology 
In this chapter the literature studies and the applied methods are presented. The relevance 
of using contextual inquiry, qualitative interviews and quantitative survey is also 
discussed. I also present why I chose an internet-based case study and which data 
collection methods are used. 
 
• Chapter 3: Theoretical approach 
In this chapter I describe the basic theoretical approaches to the artifacts and borderline 
issues, the power of paper, mobile informatics and mobility by looking at artifacts.  
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• Chapter 4:  Case study 
In this chapter, I am going to describe the various factors, which have been considered 
and taken into account during the case study. The conducted empirical studies are also 
presented here. I will start with presenting the OS case and then identify the actors in 
today’s ticketing systems. The circulation process of tickets involves a series of actors. 
This process includes payment, issuing, distribution, redemption, use, transfer and 
delivering. I will through a user scenario identify the actors involved in this process and 
their roles. 
 
• Chapter 5:  Discussion 
In this chapter I will discuss the findings of the study related to the problem definition 
presented in chapter 1.5 with the two underlying questions along with the results of the 
empirical studies. 
 
 
• Chapter 6:  Conclusion 
In this chapter I will point to the essence of discussions undertaken in the previous chapter 
and along with the conclusions related to my main research problem definition. 
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2 Methodology 
In this chapter the literature studies and the applied methods are presented. The relevance of 
using contextual inquiry, qualitative interviews and quantitative survey is also discussed. I also 
present why I chose an internet-based case study and which data collection methods are used. 
 
 
2.1 Literature studies 
All research, whether quantitative or qualitative, is based on some underlying assumptions about 
what constitutes ‘valid’ research and which research methods are appropriate (Myers 1997). The 
epistemology of the social sciences demands the distinction between researchers and researched, 
observer and observed, and, at the most abstract level, between subject and object.  Indeed, the 
very notion of a science is possible only to the extent that these distinctions can be sustained.  
Insofar as one cannot suppose a determinate reality standing independent of the efforts to observe 
it, the fundamental grounds of science are threatened with dissolution (Pollner and Emerson 
1983). 
 
Myers M. D. cites that Guba and Lincoln (1994) suggest four underlying "paradigms" for 
qualitative research: positivism, post-positivism, critical theory and constructivism. Orlikowski 
and Baroudi (1991), following Chua (1986), suggest three categories, based on the underlying 
research epistemology: positivist, interpretive and critical. 
  
Positivists generally assume that reality is objectively given and can be described by measurable 
properties which are independent of the observer or researcher and his or her instruments (Myers 
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1997). Interpretive researchers are people who have actually experienced what has been 
described. Interpreters who use experience-near concepts--words and meanings that actually 
operate in the worlds studied. Critical researchers, the researcher and those who researched come 
together with histories and values that cannot be ignored.  What is known is intertwined in the 
interaction between them. Any findings therefore are value laden (Faess.jcu.edu.au 2004). 
 
2.1.1 Qualitative research methods 
I will describe in this section some aspects of qualitative methods:  
Qualitative research consists of a set of interpretive practices that make the world visible and turn 
it into a series of representations including field notes, interviews, conversations, photographs, 
recordings, and memos [Markula, Grant & Denison, 2001, cited by (Chodzko-Zajko)], 
observation and transcribing. Usually these methods are combined in research. Qualitative 
research involves the studied use and collection of a variety of empirical materials and sources - 
case study; personal experience; introspection; life story; interview; artefacts; cultural texts and 
productions [Markula, Grant & Denison, 2001, cited by (Chodzko-Zajko)]. Qualitative methods 
aim at getting a deeper knowledge and understanding of phenomena without quantifying them. 
When we have studied a phenomenon with qualitative methods, the text is the central expression 
(Myers 1997). Some examples of qualitative methods are ethnography, case study research and 
action research. According to Gary Motteram, these come out of various discipline traditions, 
respectively Anthropology, Law, Philosophy and Sociology (1999).  
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There are several ways to define action research. Action research is a three-step spiral process of: 
(1) Planning which involves reconnaissance 
(2) Taking actions  
(3) Fact-finding about the results of the action.     
[Kurt Lewin, 1947, cited by (SFCEL)] 
 
Another definition is that action research is the process by which practitioners attempt to study 
their problems scientifically in order to guide, correct and evaluate their decisions and actions 
[Stephen Corey, 1953, cited by (SFCEL)]. Action Research is a fancy way of saying “let’s study 
what’s happening at our school and decide how to make it a better place” [Emily Calhoun, 1994, 
cited by (SFCEL)]. Myers M. D. cites the following definition of action research: “Action 
research aims to contribute both to the practical concerns of people in an immediate problematic 
situation and to the goals of social science by joint collaboration within a mutually acceptable 
ethical framework” (Rapaport 1970).  
 
According to Gary Motteram, a case study is used to understand a single "case" in-depth in order 
to understand the person or phenomenon (1999). A case study is an empirical inquiry that 
investigates a contemporary phenomenon within its real-life context, especially when the 
boundaries between phenomenon and context are not clearly evident [Yin 1994, cited by (Myers 
1997)]. 
 
Ethnography puts together two different words: ‘ethno’ means ‘folk’, while ‘graph’ derives from 
‘writing’ about folks (Silverman 2001). According to Gary Motteram, ethnography is used to 
understand the relationship between behavior and "culture" (1999). Ethnographic research comes 
from the discipline of social and cultural anthropology where an ethnographer is required to 
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spend a significant amount of time in the field. Ethnographers immerse themselves in the lives of 
the people they study (Lewis 1985) and seek to place the phenomena studied in their social and 
cultural context (Myers 1997) moreover, ethnographers today do not always ‘observe’, at least 
directly. They may work with cultural artifacts like written texts or study recordings of 
interactions they did not observe firsthand (Silverman 2001). 
There are many different modes of analysis in qualitative research. I will now briefly describe 
hermeneutics and semiotics. Hermeneutics means the study of what is involved in interpreting 
written texts (Day, 1986, cited by Marguerite McCorkle, 1990/1991). Traditionally, hermeneutics 
is the theological discipline of interpretation of the divine scripture. In the 19th century Dilthey 
used the term to characterize a theory of interpretation of cultural and symbolic products, such as 
signs and rituals, art and literature (Marguerite McCorkle, 1990/1991). 
 
As cited by (Shank 1995), one branch of semiotic theory is grounded in the European efforts at 
the turn of the century to reconfigure the study of language. In this approach, all elements of 
language are taken as parts of the larger system of language in use, and in fact all components of 
language are defined not in terms of some absolute standard, but by their relations to other 
components within the overall system [Saussure, (1959, cited by (Myers 1997)]. The key 
component of the sign relation, according to Saussure, was the dyadic relation of the signifier (or 
the sign proper) to the signified (or the concept of something which the sign triggered in some 
sign user). Using language as a guide, we are able to talk about the "languages" of such diverse 
things as kinship patterns, fashion, and food preparation. We can call such systems "codes" 
(Shank 1995). As cited by Myers (1997), a form of semiotics is "conversation analysis"; in 
conversation analysis, it is assumed that the meanings are shaped in the context of the exchange 
Wynn (1979). The researcher immerses himself/herself in the situation to reveal the background 
of practices. Another form of semiotics is "content analysis." [Krippendorf (1980), cited by 
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(Myers 1997)] defines content analysis as "a research technique for making replicable and valid 
references from data to their contexts." The researcher searches for structures and patterned 
regularities in the text and makes inferences on the basis of these regularities (Myers 1997). 
 
 
2.1.1.1 Observation 
While starting a research; there is probably a new field to explore for the researcher, and often he 
or she has limited prior knowledge and experience. So there will be probably a learning stage in 
the beginning. For this stage it is useful to use observation as a research method. Observation is 
fundamental to understanding another culture. Observation is almost self-explanatory as the 
observer looks, listens and records. 
  
Observation is used to obtain information on both current and past behavior of people.  Rather 
than asking respondents about their current behavior, it is often less costly and/or more accurate 
if the behavior is observed.  We clearly cannot observe past behavior, but the results of such 
behavior are often observable through an approach known as the case study or customer case 
research. This exploratory qualitative methodology traces the stories of people, circumstances, 
decisions and events leading to actual purchase decisions through one-on-one interviews [Berstell 
and Nitterhouse, 2001, cited from (Byu.edu 2004)]. 
 
Some contemporary researchers share the early anthropologists’ belief that in order to understand 
the world ‘firsthand’, you must participate yourself rather than just observe people at a distance 
(Silverman 2001). This is called participant observation.  
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2.1.1.2 Interview 
The interview technique highlights the advantages of qualitative research, in offering an 
apparently ‘deeper’ picture than the variable-based correlations of quantitative studies. However, 
it also implies why it can be difficult to get funding or acceptance for qualitative research; it tends 
to deliver apparently reliable and valid correlations between ‘variables’ that appear to be self-
evident (Silverman 2001). 
 
The aim of qualitative research is usually to gather an authentic understanding of people’s 
experiences and it is believed that open-ended questions are the most effective route towards this 
end. So, in gathering life histories, people may simply be asked: ‘tell me your story’ (Silverman 
2001). 
 
Interview accounts true or false representations of such features as attitudes and behavior; or 
simply ‘accounts’ whose main interests lie in how they are constructed rather than in their 
accuracy. Three approaches are used to interview: the positivism- , constructionism - , and 
emotionalism approaches. The positivism approach implies taking random samples with standard 
questions tabulations. The status of data which is received will be facts about behavior and 
attitudes. The constructionism approach involves creating knowledge when the researcher and the 
researched undertake the inquiry.  Findings are literally the creation of the process of interaction 
between the two [Guba 1990, cited from (Faess.jcu.edu.au 2004)].  What is true is ‘what makes 
sense to those being studied and if it allows others to understand deeply or enter the reality of 
those being studied’ [Neuman, 1997, cited from (Faess.jcu.edu.au 2004)]. The emotionalism 
approach implies unstructured and open-ended interviews. Here the status of data will be 
authentic experiences (Silverman 2001). 
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2.1.1.3 Audio and video 
Audio and video recordings are an increasingly important part of qualitative research. Audio and 
video recording is used to understand how participants organize their talk and body movement. 
Transcripts of such recordings based on standardized conventions, provide an excellent record of 
‘naturally occurring’ interactions. Compared to field notes of observational data, recordings and 
transcripts can offer a highly reliable record to which researchers can return as they develop new 
hypotheses (Silverman 2001).  
 
The availability of detailed transcripts means that we can go beyond predictable findings. Tapes 
and transcripts also offer more than just something to begin with. They have three clear 
advantages compared with other kinds of qualitative data. First, tapes can be a public record 
(depends on the agreement before recording). Second, they can be replayed and transcriptions can 
be improved and analyses can take off on a different tack unlimited by the original transcript. As 
cited by (Silverman 2001), Sack (1992) told his students: ”I started to play around with tape 
recorded conversations, for the single virtue that I could replay them; that I could type them out 
somewhat, and study them extendedly, who knew how long it might take… it wasn’t from any 
large interest in language, or from some theoretical formulation of what should be studied, but 
simply by virtue of that; I could get my hands on it, and I could study it again and again. And 
also, consequently, others could look at what I had studied, and make of it what they could, if 
they wanted to disagree with me”. A third advantage of detailed transcripts is that if one wants to, 
one can inspect sequences of utterances without being limited to the extracts chosen by the first 
researcher. For it is within these sequences, rather than in single turns of talk, that we make sense 
of conversation. In this way, tapes and transcripts preserve sequences of talk (Silverman 2001). 
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2.1.1.4 Textual analysis 
In qualitative research, small numbers of texts and documents may be analyzed for a very 
different purpose. The aim is to understand the participant’s categories and to see how these are 
used in concrete activities like telling stories (Propp, 1968; Sacks, 1974), assembling files 
[Cicourel, 1968; Gubrium and Buckholdt, 1982] or describing family life (Gubrium, 1992). The 
reliability of the analysis is less frequently addressed. Instead, qualitative researchers make 
claims about their ability to reveal the local practices through which given ‘end -products’ 
(stories, files, descriptions) are assembled (Silverman 2001).  
 
 
2.1.2 Quantitative research methods 
 
2.1.2.1 Survey design 
Survey design provides a quantitative or numeric description of trends, attitudes, or opinions of a 
population by studying a sample of that population (Creswell 2003). The purpose is to generalize 
from a sample of a population so that inferences can be made about some characteristic, attitude, 
or behavior of this population [(Babbie 1990) cited by (Creswell 2003)].  
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2.2 Applied methods 
 
2.2.1 Textual analysis 
To get familiar with the actors involved in the digital ticketing process I started to search for 
ticketing actors and distributors for the services that I have utilized, for example, in movie 
theatres, concert and music halls. I used the internet to study the information presented by them, 
and newspapers on the web to study information about them. Besides using this and statistical 
and annual reports I analyzed and compared concurrents. Like Ticnet.no and Ticketmaster.no. I 
looked at their solutions and contacted some of them by mail to get more information. I searched 
information about the companies through Google.no, and made contact with them. I sent several 
emails with presentations of the research to get interviews. Then I followed up the feedback. 
 
I had limited knowledge about RFID technology at the beginning of this study. To get deeper 
understanding of RFID in Norway, I searched on Internet and looked for technical details, RFID 
products sellers, RFID technology users etc. I came in touch with one service provider, who has 
applied RFID in its organization. For testing purpose I also wanted to buy RFID equipment, but it 
was not easy to get it in Norway. 
 
To learn more about RFID technology, I conducted a study on the implementation of RFID in the 
public library, Oslo Deichmanske Bibliotek (OD). This has implemented a hybrid system by 
marking most of their books with RFID. All the books are marked with the barcodes. The 
borrower’s library cards have also their own barcodes. Both the barcodes are scanned while 
borrowing books. The aim in using this system is to have a better overview of the books, 
especially in cases when it is needed to check the status of the books, whether they are loaned, 
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misplaced or claimed returned. Another important advantage of the system is to get better 
security against theft.  
 
 
2.2.2 Qualitative interviews 
In the search for equipment I had a meeting with Chipcon and Tempus. I also had a meeting with 
the ticketing chief in Norwegian Football Association (NFF) to identify their ticketing system and 
the possibility for transition to digital system. 
 
I had several in-depth interviews with the project manager for the OS NBB project. He provided 
more information about how things work and introduced me to the marketing analyzer for OS. 
The later gave me access to statistics. We had additional e-mails contact. 
 
 
2.2.3 Contextual inquiry 
I have been a user of Oslo Sporveier (OS) for several years and have experienced a lot to cover 
some aspects in a contextual inquiry. But anyway I conducted a contextual inquiry by following 
my friend from Oslo S to Blindern by the metro and noted down all aspects of facilities, hazards 
and experiences on the way. 
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2.2.4 Quantitative survey 
To answer the research problem of this study and to get a deeper insight into need and reaction of 
the users, a user’s survey was conducted at OS along with a project group (chapter 2.2.5). The 
main purpose for this survey was to identify attitudes of the users towards the service, ticketing 
system and RFID (see appendix B for all questions and results). Survey is the preferred type for 
this data collection as we wanted to gather information from a large group. OS had 160 million 
travelers in 2004. In such a large group it is difficult to identify the attributes like attitudes etc. by 
a small sample group. Here the economy does also play a role in conducting surveys as there is a 
possibility of buying a representative panel from a market-analyzing institute. The price is 
approximately 25 000 NOK for 1000 interviews. For web-based surveys, one can get free survey 
applications to use on the web. One can choose to send survey questionnaires by mail or put the 
link on a website with many hits. Another way to reach the users is to conduct the survey on the 
“street”. Along with the RFID Sporveier project group at the university. A user survey 
questionnaire was prepared. The form of data collection used was an internet-based survey, 
which was administered online. The advantage with this is that I could easily manage the results 
and generate graphs. It prevents typing-errors by not using manual punching of data. This is also 
a time saving process. We set a goal to get 1000 answers and also planned to conduct survey by 
asking users directly at the subway stations. We used a free survey program and started survey 
from 4.April 2005. The OS survey is longitudinal with data collected over as long as 4 weeks. 
 
The national newspaper, Aftenposten, interviewed us about our survey and the article was 
published in the evening edition on 18 April 2005. The article also mentioned about link to our 
survey site on the web but we did not get any response of participation from the public.  
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2.2.4.1 The population and sample 
To get a broad spectrum of population samples, the survey was also put on the website of the 
Oslo youth information centre (UngInfo), which has about 10 000 monthly visitors. The users 
group of UngInfo is mostly youths between 13 and 26 years of age which gives a limitation in 
age group in the study. We also applied for permission from the University of Oslo to send the 
survey by mail to student mailing lists. The permission was not granted. Oslo University College 
(HIO) and IU (Engineering Education College) admitted our application. From 1200 engineering 
education students we got about 250 answers and from about 10 000 HIO`s students we got 
almost 2300 answers. Together with the remaining answers through the website Ung.info and 
answers given by friends, we collected a total of 2729 answers. As a result of these, we got a 
skewed age and sex distribution, relating to the predominance of persons from 16-35 with the 
majority of women on HIO. The OS annual report shows that they have a smoother age and sex 
distribution of their customers, but still those between age group 16-35 are dominant.  
 
The sampling design for these users is multistage. It is almost impossible to compile a list of 
elements composing the population. In a multistage procedure, the researcher first samples 
groups or organizations, obtains names of individuals within groups or clusters, and then sample 
the clusters (Creswell 2003). We had no stratification on the web survey. We got response from a 
majority of ladies between the ages of 15-35 years. So we considered conducting a survey on the 
street by only choosing matured men, but due to some reasons this survey was not put in practice. 
The statically foundation for the survey is not the greatest, but it gives us a pointer. 
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2.2.4.2 Instrumentation 
The survey instrument used for collecting data in the research study is Unit Command Climate 
Assessment and Survey System (UCCASS). It is a web-based survey script written in PHP. 
UCCASS is used for online surveys, polls, and questionnaires. Its current details, documentation, 
demonstration and download can be obtained from Bigredspark.com. This instrument uses 
AFFERO General Public License Affero.org/oagpl.html. Version 1, of January 2002 Copyright © 
2002 Affero Inc. 510 Third Street - Suite 225, San Francisco, CA 94107, USA. The license is a 
modified version of the GNU General Public License copyright (C) 1989, 1991 Free Software 
Foundation, Inc. made with their permission. Section 2(d) has been added to cover use of 
software over a computer network. Everyone is permitted to copy and distribute verbatim copies 
of the licensed document, but changing is not allowed. 
 
 
 
Figure 2-1 Survey instrumentation “Main” screen 
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Figure 2-2 Survey instrumentation “Edit” screen 
 
 
2.2.5 Collaboration with project group 
The collaboration with the project group RFID Sporveier in the course Development of mobile 
information systems and services (INF5261, spring 2005) at the University of Oslo implied 
conducting web based user survey and analysis of the results. 
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3 Theoretical approach 
In this chapter I will describe theoretical approaches, by looking at artifacts, borderline issues, 
mobile informatics and mobility. The theoretical approach is related to the case in the discussion 
chapter. 
 
 
3.1 Artifacts and Borderline issues 
An artifact is; “A man made object taken as a whole” (Definition of artifact in Advanced English 
dictionary, 1993). 
 
Travel pass, library card and a paper-based book are all made by humans and they have a certain 
meaning to us. They are artifacts. In the article “En vetenskap om artefakter” Dahlbom (1993) 
refers to Herbert Simons definition of an artifact; which can be recognized as the interface 
between the inner part (substance and structure) of the artifact and its environment. Brown and 
Duguid (1994) argue that latent border resources, which lie beyond what is usually recognized as 
the canonical artifact, support the shared use of artifacts. Artifacts have both central and more 
peripheral properties. The central properties are those closely associated with the artifact, while 
the peripheral ones are the more context-bound properties. Between the centre and the periphery 
lies the border. The border is also distinguishable from the rest of the periphery if it plays a 
socially recognized role in the artifact's use. The noise of a keyboard, for instance, provides 
people with the useful information that a colleague is at work in the room next door
(Brown and Duguid 1994).The border comprises those aspects of an artifact and its periphery that 
is available to each person involved in a particular interaction with the artifact (Ibid).  
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Figure 3-1 Center, Border and Periphery 
 
 
Braa and Sandahl (2000) state that there is no clear interpretation of what should be seen as a 
central part of the artifact, and what is in the periphery. Paper is used in many different settings 
and in many different tasks. Braa and Sandahl (2000) point to the fact that paper is “tangible, 
flexible, and light”. This has implications for the ease with which it can be physically transported, 
manipulated and laid out in space (Ibid). 
 
Observation of any organizational setting only serves to confirm that the most pervasive, 
ubiquitous artifact in support of collaborative work is paper. Even in “high-tech” research 
environments, paper is everywhere. We write on it, read from it, stack it, and file it. We also 
bring it to meetings, exchange it, distribute it, and discuss it. Far from replacing paper, the 
Border 
Periphery 
Center 
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emergence of new, digital technologies appear to have encouraged its proliferation, easing the 
creation of paper copies from digital or paper forms. (Harper and Sellen 1995) 
 
R. Harper and A. Sellen believe that two significant reasons for the persistence of paper in the 
workplace relate to the role of paper in supporting collaborative work practices.  
 
1. Paper has physical properties, which make it particularly well-suited to supporting some 
important aspects of collaborative work. No other medium or collaborative tool satisfactorily 
provides these particular properties. 
 
2. Organizational work practices in a variety of domains have evolved hand in hand with the use 
of paper. Paper has helped to shape work practices, and work practices have been designed 
around the use of paper. 
 
R. Harper and A. Sellen argue that paper not only supports the local interactional of controlling, 
but also supports and reflects the broader organizational system of which work is a part. The 
community of practice is that level of the social world at which practice is common, coordinated 
and reproduced, at which significance is created, and consequently, in which the border is 
socially recognized and generic conventions are developed and shared (Brown and Duguid 1994). 
A community of practice is characterized by three factors according to Wenger (1998): mutual 
engagement, joint enterprise, and a shared repertoire. Communities of practice exist everywhere 
(Wenger 1998). Members of a community of practice have common interests, shared practices 
and common ways of understanding artifacts, work routines and languages (Wenger 1998). 
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In the article on Borderline issues, Brown and Duguid (1994) describe how the borders work in 
four different categories: engaging interpretation, maintaining indexicality, transmitting authority 
and sustaining interpretation. 
 
 
3.1.1 Engaging interpretation 
The border should guide the way an artifact is supposed to be interpreted. This can be done by 
using certain clues that are recognized and have the same meaning to several people. Such clues 
are distinct from personal clues, which only have a meaning for one person or a few people. 
Because one give the artifact common clues it has a portable context which can be publicly 
recognized (Brown and Duguid 1994). An example is how one interprets a book. One can often 
tell by its cover layout if it is an academic book or a novel. One does not have to read the book to 
figure it out. That is because the author and publisher have worked on the border and placed 
common clues to make the readers’ interpret the book the right way (ibid). 
 
 
3.1.2 Maintaining indexicality 
Designers of difficult artifacts are aiming towards certain market segments and away from others. 
The border can help identify the addresser (“I”) and the addressee (“you”), and make the 
designers hit the right market. When moving into new niches, designers have to redirect the 
implicit “you” – usually by working on the border. Using indexical term like I, you, now, here, 
there, next, last, tomorrow, and below you can index or point to the context of communication or 
more precisely the socially accessible periphery of communication. Indexicals are therefore 
related to the periphery properties of an artifact. The problems arise when communication occurs 
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over time and space, and the involved participants do not have a shared periphery. What do the 
indexicals mean in such situations? One needs to know or be part of the context to understand 
what words like here, there, and now mean. A message on an answering machine can serve as an 
example. If one receives a message, which says “I will meet you tomorrow”, one need to know 
who left the message and when the call was made to understand what “I” and “tomorrow” means. 
One way to solve this problem is to provide a portable context or a border that explains the 
indexical meaning, so the words can remain robust over time and space. If the message says, “I 
will meet you tomorrow”, one can interpret the message by looking at the header which tells 
where the message was from and when it was sent (ibid). 
 
 
3.1.3 Transmitting authority 
The third way one can work at the border is to use it for transmitting authority. To understand 
communication it is often enough to know who said what to whom, but one also needs to know 
with what authority and under what conditions the communication was carried out. Taking 
advantage of the border, especially the physical form of a communication and its different 
structures, can help embody, maintain and represent authority. People often demand important 
and valuable artifacts to have watermarks, letterheads, specific types of ink (Brown and Duguid 
1994). One aspect that gives an artifact authority is its social inertia, a phenomenon Brown and 
Duguid define as “the extent to which objects can demand significant resources to get into 
circulation and resist changes once there.” An example are hefty books which need a great 
amount of resources to get into circulation, and the publishers will avoid to take them back to 
correct errors. Their heft provides the books with more authority than the word authoritative on 
the cover would have (ibid). The trend nowadays is that many artifacts are digitalized, as a 
dictionary published on the web instead of as a physical book. This is an example of how 
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material forms change, and when they do, designers and users must find new ways to establish 
authority (Brown and Duguid 1994). 
 
 
3.1.4 Sustaining interpretation 
One thing is to use the border to help interpretation to get under way, but it can also help to 
sustain it. If one is to work on a computer (in this case a rather old one) and to simultaneously 
print a document, the task one is working on will slow down because of the printing. This 
indicates how long it takes to print the document and when it is done. It does not interrupt with 
your main actions, but only slows them down. On the other hand an explicit signal can interrupt 
in a way that requires the user to understand and interpret the signal (Brown and Duguid 1994). 
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3.2 Mobile informatics 
Mobile informatics is an attempt to establish an applied research field concerned with new 
applications for mobile settings. The objectives are to explore, design and evaluate innovative 
ways of using IT in mobile work and leisure activities, thus not only focusing on the technical 
aspects (Kristoffersen and Ljungberg 1999).  Mobile informatics implies a focus on the activity in 
which people are engaged. Here we can differentiate between highly and slightly mobile works. 
Capturing the range of mobile workers, on the other hand distinguish between local, regional and 
global mobility (Ibid). There are different reasons for mobility as well, so travelling for business 
or pleasure belongs to a different category from transportation (of goods, or simply applying a 
“state transition” perspective on mobility as getting from one place to the other) (Ibid). 
 
There are three important modalities of mobile work: visiting, travelling and wandering. Visiting 
is working in different places for a significant period of time. Travelling is working while 
travelling in a vehicle, such as an airplane or a train. Wandering is working while being locally 
mobile (Kristoffersen and Ljungberg 1999). Wandering means an activity characterized by 
extensive local mobility, e.g. an IT-support person spending a considerable part of his/her 
working day wandering around the building. Travelling is an activity that takes place while 
travelling in a vehicle, e.g. commuting. Visiting is an activity that happens in one place for a 
coherent but temporal period of time. An example would be a consultant who stays in a customer 
organization for a couple of days, before leaving for the next station. Typical technologies used in 
different modalities vary. When wandering, one has no desk where to put a machine, so a 
handheld device is required. When travelling, some kinds of surface commonly exist, at least 
one's lap, so also portable devices may be suitable. Visiting is the least restrictive modality, 
because a desktop computer may be used, too (Alatalo et al. 2001). 
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3.3 Aspects of mobility 
The article “Expanding the Mobility Concept” (Kakihara and Sorens 2001) discusses some 
important issues about mobility which can help us make a kind of different analysis not so 
orientated on the technology but more on the dimensions mentioned by this author. These 
theories are not the absolute truth but they can indeed help, analyze and point to parts of a system 
that we had not considered. We proceed on the three dimensions: spatial, temporal and 
contextual. 
 
Information and communication technologies (ICT) have changed our ways of living in virtually 
all realms of our social lives (Kakihara and Sorens 2001). This does include the transformation of 
old technologies. Train, car and phone infrastructures are highly integrated with ICT. There has 
been a dynamic and complex interplay between old and new technologies (Kakihara and Sorens 
2001). Our lifestyle has been increasingly mobile in terms of speed, transportation and 
geographical reach.  
 
Being mobile is not just a matter of people travelling but, far more importantly, it is related to the 
interaction they perform – the way in which they interact with each other in their social lives 
(Kakihara and Sorens 2001). 
 
  
3.3.1 Spatial dimension  
Access to geographical places increases the tourism that makes 10% of the global employment. 
This may create a nomadic life style for human beings. The nomadic society is just a 
manifestation of the increasing travel of people by foot, car, train, airplane, or other means of 
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transportation (Kakihara and Sorens 2001). We can identify spatial dimension by looking at 
mobility of objects, symbols and space. 
 
  
3.3.1.1 Mobility of objects 
Travelling objects are often associated with the movement of people, although objects may 
follow much more complex diverse routes than people may. Objects move in relations of 
travelling-in-dwelling and relations of dwelling-in-travelling in the practices of global 
cosmopolitanism [(Lury 1997), as cited by (Kakihara and Sorens 2001)]. This can be observed in 
the case of the mp3 player, Apple Ipod, which indicates the interplay between corporeal and 
object travel. The Ipod is designed for movement, for travelling people.  
 
 
3.3.1.2 Mobility of symbols 
The convergence of various media including telephone, cell phone, television and internet has 
supported and further facilitated our social and economic activities today requiring rapid change 
of symbols (Kakihara and Sorens 2001). New functions on cell phone are indicated by symbols, 
for example, the Bluetooth symbol.  
 
 
3.3.1.3 Mobility of space 
In computer-mediated communication among people, geographical distance no longer remains a 
fundamental aspect of the interaction. The boundary between here and there dissolves. As cited 
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by Kakihara and Sorens (2001), Jones (1998) points out that cyberspace has not a ‘where’. 
Rather, the space of cyberspace is predicated on knowledge and information on the common 
beliefs and practices of a society abstracted from physical space. In this sense it could be argued 
that in this cyberspace the notion of ‘space’ itself is reconfigured and mobilized in relation with 
human interest-centric communality rather than geographical proximity (Kakihara and Sorens 
2001). 
 
3.3.2 Temporal dimension 
Efforts to invent new technologies and introduce them into existing work settings are motivated 
to a large extent by the desire to accelerate the pace of work and to save time (Kakihara and 
Sorens 2001). The temporal order and changes in workplaces brought about by new technologies 
are other temporal transformations of social activities. As cited by Kakihara and Sorens (2001) 
Barley (1988) distinguishes between structural and interpretive aspects. Structural attributes are 
measured by largely objectified parameters, among which sequence, duration, temporal location 
and rates of recurrence are particularly important. 
 
3.3.3 Contextual dimension 
Human action is inherently situated in a particular context that frames and is framed by his or her 
performance of the action recursively. Such contextuality, or situatedness, of human action is 
critical for capturing the nature of interaction (Kakihara and Sorens 2001). In addition to 
spatiality and temporality, contextuality in which the action occurs is of equal importance in 
organizing human interaction; aspects such as ‘in what way’, ‘in what particular circumstance’, 
and ‘toward which actor(s)’ the action is performed constitute the critical disposition of 
interaction just as the aspects ‘where’ and ‘when’ do (Kakihara and Sorens 2001). 
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3.4  Radio frequency identification (RFID) 
 
 
3.4.1 What is RFID? 
RFID is a radio technology, which consist of a chip and an antenna. The chip is stored with a 
unique identification nr. 
 
There are 3 main categories of tags - 'passive' tags, 'active' tags, and 'semi-passive’ tags.  Passive 
tags have no battery, and to transmit their data, they use an electrical current that is induced in 
their antenna by the radio waves sent from the reader.  Active tags have a battery as power 
source, and this allows the tags to transmit their data over much greater distances. Semi-passive 
tags are a hybrid form, using a battery to power the chips' circuitry, and the induced power from 
the radio waves to transmit the data.  
 
 
 
 
Figure 3-2 A card with RFID tag 
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Tags typically use a particular radio wave frequency - low frequency (eg.13.56Mhz), high 
frequency, or ultra high frequency (UHF - typically 868 MHz or 915MHz). The frequency for the 
tag will also affect its 'read range' (i.e. the distance form which it can be read) - the higher the 
frequency the higher the read range. The read ranges for low-frequency  tags are typically around 
0 - 30 cm, high-frequency around 0 - 90cm, and UHF around 4 meters (active tags can have a 
higher range because of the battery boosting - perhaps to around 100m) (RFID-journal 2004). 
The size of the chip (and its antenna) will also affect the range. For example, a "Mu chip" from 
2001 (0 .3 mm x 0.3 mm, with antenna 5 -7 cm) has a range <30cm, while a recent antenna -on -
chip version (0.3mm x 0.3mm, antenna included) has a range <4mm (IDTechEx september 
2003). Higher frequencies generally mean higher data throughput (for example, reading large 
volumes of tags close together) than with lower frequencies, but new technology has reportedly 
(IDTechEx september 2003) started to overcome this problem. Tags have a data storage capacity 
which can range up to around 8KB, depending on the tag type, but typically they carry about 
2KB of data, which is enough to store a serial number and some basic information about the 
object to which it is attached. 
 
Tags can be read-only, or read-write, but read-write tags are generally too expensive for use on 
low-value items. Some read-only tags can have been 'pre-programmed' with some non-erasable 
information during their manufacture, and can never be overwritten, while another type of read-
only tag actually does allow for overwrite (once only). The latter are called EEPROM tags 
(electrically erasable programmable read-only memory).  
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Readers come in many shapes and forms (both stationary and portable), and are often capable of 
reading at multiple frequencies. Many reader / tag systems are currently proprietary systems and 
intercompatibility is a big problem.  Standards are slowly being proposed (some exist already for 
very specific applications) but will probably not be widely adopted for some time.  
 
 
 
Figure 3-3 RFID tags in different formats 
 
 
3.4.2 How does RFID work? 
The RFID device serves the same purpose as a bar code or a magnetic strip on the back of a 
credit card or ATM card; it provides a unique identifier for that object. In addition, just as a bar 
code or magnetic strip must be scanned to get the information, the RFID device must be scanned 
to retrieve the identifying information. 
 
RFID is a generic term, encompassing technologies that make use of radio waves to 
automatically identify individual items. The most common method used in RFID is to store a 
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serial number (often referred to as an EPC, Electronic Product Code) and possibly other 
additional information on a microchip that has an antenna attached (together they are referred to 
as a 'transponder' or 'tag'). A RFID system comprises these tags, and 'readers', which transmit a 
radio signal that is picked up by the tag(s), and in response a signal carrying the stored data is 
sent back to the reader.  
 
By the use of RFID to auto -identify objects, data concerning the monitoring and management of 
the movement (and/or interaction) of items (and/or people) has the potential to be available much 
faster, and in a more accurate and precise form. This principle can be used in a vast number of 
application fields, as mentioned. 
 
RFID can be seen to have some advantages over other auto -identification technologies, in that it 
is not line-of-sight dependent, is a 'contact less' technology,  and there can be increased distance 
between the items being identified and the device  doing the 'reading' (depending on the type of 
RFID system used). Radio waves can travel through most non-metallic materials, and as such 
tags can be placed in protective coatings and even inserted within material/organic structures, 
allowing for greater durability, reliability and flexibility with regard to potentially destructive 
environments. The amount of data that can be stored using tags can be significantly higher than in 
other technologies, for example bar codes. 
  
Until recently, any perceived benefits for those considering implementing RFID were often 
countered by the cost of implementation, and the technical limitations of the physically available 
technology. Recent advances in design have meant decreased tag sizes, increased 'performance' 
(in terms of data throughput and storage capability), and decreasing tag prices  
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(both production costs and retail prices), and have meant that implementation of the technology 
has become both more commercially viable and practically viable.  
 
 
3.4.3 Where is RFID used? 
The list of potential application fields is endless. Major fields include tracking of items in the 
transport and logistics industry, and monitoring of supply chains from manufacturing to 
distribution to sale point, but there are many more. A (non-exhaustive) list of example 
applications, to give an idea of the breadth of existing and possible use, is: car immobilizer 
systems (reader in key), theft reduction (in retailing/workplace), supply planning / preventing 
out-of-stock situations, library operations, tracking animals, payment systems e.g. Sony and 
Philips are developing an RFID system called Near Field Communication (NFC), which will 
enable RFID communication between PCs, handheld computers, and other electronic devices. 
Consumers will log on to their personal online portal by using their smart card, embedded with a 
RFID tag, which will be read by a RFID reader plugged into the USB port on the computer. 
Consumers can then purchase online, for example, a ticket: the information will then be 
transmitted to an RFID tag in their mobile phone, which they can wave near a reader at the event 
for automatic admission.  Visa and MasterCard are also combining smart cards/prepaid cards 
with RFID chips, allowing contactless transactions, and to help prevent forged cards (IDTechEx 
september 2003). Ticketing using embedded tags (e.g. 2006 FIFA World Cup Germany, EXPO 
Japan, London Transport). Security control (e.g. controlling access to buildings etc, using tags in 
ID cards) time/attendance controls (e.g. replacing 'punch cards'). 
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3.4.4 Is RFID technology secure and private? 
The issue of personal privacy is perhaps the most prevalent issue related to the use of RFID. The 
technology allows (perhaps embedded) tags on items to be detected automatically from varying 
distances, and the prospect of people and their movements, behavior and activities being 
monitored (directly or indirectly) through their possession of tagged items leads to a number of 
concerns over potential impingements on personal privacy ( in the legal as well as the ethical 
sense). 
  
As the recent advances in the technology have made its use more prevalent and widespread, its 
impact with regard to privacy concerns has also grown. A number of interest groups have been 
formed as a result, focusing their efforts on  the protection of personal privacy. Issues raised 
include scenarios such as the possibility of being tracked or profiled at, and after leaving, the site 
of purchase. Here is an example: “Currently, some RFID readers have the capacity to read data 
transmitted by many different RFID tags. This means that if a person enters a store carrying 
several RFID tags, for example in his clothing’s or cards carried in a wallet, the RFID reader may 
read the data emitted by all of the tags, in addition to the  signals relayed by products in-store. 
This capacity can enable retailers with RFID readers to compile a more complete profile of 
shoppers than would be possible by simply scanning the bar codes of products a consumer 
purchases" (EPIC 2005). Such profiles, possibly linked directly to a customer identity could 
conceivably also be sold to other organizations, and/or the data used for another purpose than that 
for which it was originally obtained. 
   
In most countries a court order or some similar document is required to access/use private data 
such as phone records, bank/credit card records etc, and the data can only be used in a strictly 
defined way. Some concerned with privacy have advocated that the legal status of data obtained 
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using RFID should be similar [(Hafstad 2004) and (Kumar 2003)], although it is conceivable that 
the misuse of data, both ethically and legally, is still a potential problem. 
  
Other scenarios include criminal use / detection of tags (for example thieves 'scanning' people or 
locations to determine potential targets/items for theft), and the possibility of surveillance by 
other parties, for example, government agencies. 
  
Another concern is the general loss of anonymity with regard to movements and transactions. The 
psychological aspect of the ever-present possibility of one's activities and movements being 
recorded or monitored (in an Orwellian 'Big Brother' sense) is perhaps significant, although such 
an aspect is likely to vary according to an individual's background and the society itself.  
Delegates to a recent Communist Party Congress in China were required to wear an RFID ID-
card at all times so that their movements could be tracked and recorded (Soj 2004) - such 
monitoring can of course have its advantages, but it can also have its 'darker' sides, and may or 
may not be acceptable in other societies or situations. Recently, Marks and Spencer, Tesco and 
Benetton reportedly trailed their customers (unknown to them) through the use of RFID 
technology in some of their stores, but cancelled the trials after their existence became known 
and there were protests and opposition from interest groups, the public and media. Perhaps in 
contrast, a survey has reportedly indicated that many US consumers would not be averse to being 
monitored to a certain extent (using RFID in-store) if it meant they could save money and time 
(Junkbusters.com 2005). 
  
The possibility of bank notes being tagged could be another instance whereby the feeling of 
anonymity could be eroded - cash transactions would no longer necessarily be anonymous. 
Similarly, as exemplified in the film 'Minority Report', your private data could 'follow' you 
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around and perhaps be used in a public arena; for example, advertisements flashing up on 
screens, based on your spending patterns and 'profile'.  
  
To help deal with the prospect of monitoring via an item's RFID after the customer leave the site 
of purchase, the concept of a 'kill' mechanism built into tags has been proposed, whereby the tag 
can be permanently disabled. Such disablement could occur at the point of sale, but whether this 
is to be done by default, or only if the customer requests it, is an open question, and the policy of 
each retailer is likely to be individual. A potential problem with this approach is the scenario 
whereby the tagged items will purposely have their tags 'read' after the purchase. For example, a 
washing machine might automatically adjust its behavior or give a message depending on the 
tags on the clothes within it. Similarly, the much -touted 'intelligent refrigerator' (knowing its 
own contents etc) would be rather 'stupid' if the tags on its contents had already been deactivated. 
Tags might also be useful for categorization for recycling purposes. 
 
Another possible approach is the use of so-called 'blocker' tags, which are passive RFID tags that 
'block' readers by simulating vast numbers of, or alternatively particular subsets of, possible ID-
codes.  For example those codes used by a particular manufacturer, or the codes in a dedicated 
range (in example al so-called 'privacy zone' (Best 2004)).  
 
Voluntary self-regulatory frameworks have been proposed by interest groups on both sides of the 
RFID fence (both proponents and privacy groups), and are basically as follows (Juels et al. 2005): 
 
  1. The right of the consumer to know what items possess RFID tags 
  2. The right to have tags removed or deactivated upon purchase of these items 
  3. The right of the consumer to access of the data associated with an RFID tag 
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  4. The right to access of services without mandatory use of RFID tags. 
  5. The right to know when, where, and why the data in RFID tags is accessed. 
 
On a technical note, privacy and monitoring would of course also be affected by the nature of the 
data stored on tags and whether such data is in any way 'meaningful' or not (for example, it may 
be encrypted, or the data may only be meaningful/intelligible to a very limited group e.g. the item 
supplier). Thus, the possibilities for interpretation and misuse of data would be more limited. 
Similarly, the read range of the tags would also play a role, with privacy fears perhaps being 
reduced if the tags can only be read from a very short distance. As far as eavesdropping is 
concerned, the "risks can be reduced through the design of appropriate over-the-air protocols and 
data encryption methods. In addition, the reader changes frequency rapidly and the 
eavesdropping reader must follow the main reader exactly. This is very difficult since the 
hopping sequence is random." (Kumar 2003)  
 
Privacy concerns are of course well founded, and need to be addressed. RFID as a technology has 
a principal objective, and that is to identify and possibly trace entities.  As Rhodes says while 
discussing ubiquitous computing, "sometimes privacy leaks are inherent in the application itself. 
For example, an application that shows where a person is on a map has no choice but to reveal 
that information; that is its job. Our goal is not to maintain total privacy, but rather to design a 
system whereby personal data is distributed on a need-to-know basis." 
 
Technological implementations and societal changes occur, and what people and societies in 
general are willing to accept (or adapt to), whether consciously or not, is difficult to predict.  
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3.4.5 Problems with RFID 
Different manufacturers have implemented RFID in different ways; global standards are still 
being worked on. It should be noted that some RFID devices are never meant to leave their 
network (as in the case of RFID tags used for inventory control within a company). This can 
cause problems for companies. 
 
Some common problems with RFID are reader collision and tag collision. Reader collision 
occurs when the signals from two or more readers overlap. The tag is unable to respond to 
simultaneous queries. Systems must be carefully set up to avoid this problem. Tag collision 
occurs when many tags are present in a small area; but since the read time is very fast, it is easier 
for vendors to develop systems that ensure tags respond one at a time (TechNovelgy.com).  
 
Since RFID systems make use of the electromagnetic spectrum (like WiFi networks or cell 
phones), they are relatively easy to jam using energy at the right frequency. Although this would 
only be an inconvenience for consumers in stores (longer waits at the checkout), it could be 
disastrous in other environments where RFID is increasingly used, like hospitals or in the military 
in the field.  
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4 Case study 
In this chapter, I am going to describe the various factors, which have been considered and taken 
into account during the case study. The conducted empirical studies are also presented here. I 
will start with presenting the OS case and then identify the actors in today’s ticketing systems. 
The circulation process of tickets involves a series of actors. This process includes payment, 
issuing, distribution, redemption, use, transfer and delivering. I will through a user scenario 
identify the actors involved in this process and their roles. 
 
 
4.1 AS Oslo Sporveier and the NBB project 
AS Oslo Sporveier is a service company responsible for planning, managing, marketing and 
operating Oslo’s public transportation system, as well as some lines that extends beyond the city 
limits. AS Oslo Sporveier’s own metro, trams and buses convey 85 percent of public passenger 
traffic. In addition OS has close operation with Stor Oslo Lokaltrafikk AS (SL) and Norsk 
Statsbane (NSB) in many fields. There is a common fare system for all local public transport 
within the city borders. An agreement with SL and NSB give OS users transitioning right and 
compensation for the valid OS card and tickets. 
 
After the prior proceedings for acquiring process, a contract for New Ticket- and Payment system 
(NBB) project was signed in September 2003. The total system is scheduled to start from October 
2005, and will cost over 200 million Nok including internal project costs. This is a cooperative 
project involving NSB, SL and Oslo Sporveier, and aims at introducing a ticketing system based 
on wireless RFID ticket cards for public transport in the Oslo-Akershus region. This project shall 
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first of all secure the income from the OS`s ticket sale, to make the total result economically 
positive. It will make the process and routines around ticket- and payment handling cost-
effective. Other goals are to make sure that the users and the personnel find the new system at 
least as good as present system. It will also make the holding-time on stations shorter and give 
traffic-statistics for operation- and income purpose. 
 
Early in the 1990's 129 million Nok was spent on a similar project, but that project floundered 
due to supplier problems and lack of cooperation between the stakeholders. In the current NBB 
project, the idea is that different companies can develop their own systems independent of each 
other, but these systems will also be able to work and communicate together using a shared 
database and a common RFID technology. The different systems should be able to recognize and 
understand the nature of the data and product associated with a card. The principle of apparently 
'seamless' travel for passengers is important, and the intercompatibility of systems necessary to 
achieve it.  
 
 
 
Figure 4-1 Ticket issuing machine (TIM) 
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The Oslo-Akershus region has about one million inhabitants, and these account for around 60 % 
of total travellers by public transport in Norway. As such, the proposed system will hopefully 
function satisfactorily. It may be extended to other regions or cities after being successful. 
Assuming that nonpaying travels and forgery are significantly reduced as a result of this system, 
the initial investment could be returned after perhaps 4-5 years, and after that the income gained 
through the reduction in non paying travels could be used in other ways by transport companies. 
 
 
 
Figure 4-2 Metro station in New Delhi with gates 
 
 
For the metro system, NBB involves the use of RFID enabled 'gates' forming barriers at the entry 
and exit of central selected stations that have greatest passenger flow. To be able to leave the 
station, passengers must have a valid ticket. These gates have a capacity of one person per 
second, and studies done in other cities with the same system indicate that queues are not a 
significant problem. The outer stations will not have such barriers, but instead will have 
validators at the platform so passengers can 'activate' their journeys. They will have ticket sales 
machine TVM (ticket vending machine) at the entrance.  
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Figure 4-3 Ticket vending machine (TVM) 
 
 
The nine closed stations include Carl Berners plass, Tøyen, Grønland, Jernbanetorget, Stortinget, 
Nasjonaltheateret, Majorstuen and Nydalen. The last station is Sinsen, but it is not build yet and 
will open in 2006. 330 busses will have validators and TIM`s (ticket issuing machines) installed. 
TIM is a combined ticket sale machine and a validator. The solo busses (220) will have 1 TIM 
and 1 validator each in the front entrance. The articulated busses (110) will have 1 TIM and 5 
validators each. There are two types of trams. The one with driver’s seat in both ends will have 2 
TIM`s and 14 validators. The tram with single driver seat will have 1 TIM and 7 validators 
onboard. Boats will also be installed with this ticketing system, 1 TIM and 1 validator each. 
 
To make the system communicate and gather data to the central system in the network, it’s 
designed with 10 depots, 6 for the busses, 2 for the trams and 2 for the boats. These are located 
where the means of transportation is parked when they are not in traffic. The TIM`s are equipped 
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with internal antennas. These transfer the data via antennas to the depot and further to the local 
computer. After the transfer the TIM`s will automatically turn off. 
 
 
All the metro stations will get a station computer installed, which gathers all transactions 
happening there like validations and use of TVM. The central computer is located in the OS 
building at Tøyen. 
 
 
 
 
Figure 4-4 NBB system architecture 
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Automatic ticket-vending machines will be placed at a number of locations, and passengers can 
also purchase and recharge' cards through commissionaires, and via internet.  New products can 
also be sold using existing cards. 
     
The system architecture revolves around network components, which coordinate communication 
between different entities around it, thus binding them together and allow the systems to speak to 
each other. 
 
  
 
Figure 4-5 Validator 
 
 
In order to choose which RFID card to use, the different transport companies agreed on   several 
choice criteria for the card type: Microprocessor based, with OS suitable for transport 
applications scalability (i.e. able to use other cards in the same 'family' without having to change 
significantly the applications in the readers. The initial choice fell on a card based on ISO 1443 
type B, but OS later decided that use of that card created some implementation problems for one 
of the system suppliers with regard to licensing and economic considerations. The MiFare cards 
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from Philips (see appendix) also satisfied the criteria and were subsequently chosen, although 
since the project's technology choice would probably become a defector national standard, the 
use of a proprietary technology from a particular company was a subject of discussion. The 
possibility of reduced costs and a more effective system through use of the MiFare cards proved 
to be the deciding factor. 
 
 
4.1.1 Empirical studies 
 
There was conducted a quantitative user survey answered by 2729 users of public transport. The 
participants had a majority of women, about 75%. Their age was mostly between 16 and 35. 
About 60% of them travel with OS at least 4 times a week. 14% mostly buy single trip card, 
while 53% buy long valid cards and 28% buy flexi card. 58% think that those who pay for public 
transport also pay for non paying travellers. 20% prefer barriers and additional 58% would prefer 
them if it result in cheaper ticket types. Among other things the participants use the ticket after 
end of a journey to overlap another journey, as bookmark, travel receipt, and filter for tobacco. 
88% have not heard about Radio Frequency Identification. In a multi answer question on what 
given additional other cards the participants would like to have on their travel card, in  a selection 
of top 5 cards, 52 % answered that they would like to have school ID card ,48% ID card, 43% 
library card, 36% gym card and 30% movie rental card. The survey questions and results are 
attached in appendix B. 
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4.2 Identifying the actors in today’s ticketing system 
 
 
4.2.1 User scenario OS + NFF 
 
4.2.1.1 Purchasing of tickets to a football event and travel pass on the 
Internet  
Ole is football enthusiast. In a couple of weeks there is going to be an international match, 
between Norway and Italy at Ullevaal stadium. Ole wants to watch the match live at the stadium, 
so he decides to purchase tickets for himself and his friend, Thomas. Ole logs in to the webpage 
for fotball.no from his home computer. Then he clicks on the ticket sale button. 
Here he chooses Norway-Italy match. He gets two choices for the issue of the tickets. One is by 
calling Ticnet service at telephone number 815 11 500 or through internet from their website 
Ticnet.no. He chooses to buy tickets through internet and then selects the “Postbanken nedre” 
section of the stadium for sitting place and orders two tickets and follows the booking 
instructions  Since he is not a registered user, he has to fill in an online form to get him registered 
as a customer. 
 
Afterwards he gets a user ID, which is his unique phone number with extra “-1” digit at the end. 
He logs in and gets two choices for delivery methods either by post with an additional fee on 95 
Nok or he can get it at the nearby (Narvesen) kiosk with an additional fee of 60 Nok. He chooses 
delivery by post and pays for the tickets with visa card. In a couple of days, he will receive the 
tickets at the delivery address. 
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Ole also wants to buy tickets for subway station nearby the stadium (Ullevål station) at the same 
time. He logs in to the website for buying tickets Trafikanten.no, and follows the procedure. He 
chooses day card for adults. Then he is asked to log in. Since he is not a registered user he fills 
out the registration form. He gets his email address as user id and pays for the tickets with visa 
card. The delivery method is by post, and there comes no additional postal fee. In some days he 
receives all the tickets which are paper based. On the day for the match, he checks on 
trafikanten.no to know when the subway is departing from his home place at Vestli to Ullevaal. 
At the subways station Ole and his friend, Thomas, stamp the day cards in the ticket machine 
before they walk in to the subway.  
 
 
 
Figure 4-6 Date stamp machine 
 
 
When they arrive at Ullevål station, they walk towards the stadium and line up at the queue. Ole 
takes the tickets out of his pocket, and shows them to the ticket examiner. After the match they 
throw the tickets in the garbage. Since they already have a valid day card for the subway, they 
just walk down to the platform, and take the subway home. 
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4.2.2 Identifying the actors and their roles 
Any business that offers services, e.g. transportation, accommodation, theatres, and sports can 
sell their services as tickets (Fujimura and Nakajima 1998). For example, there are service 
providers like Oslo Sporveier, Oslo cinematographer, Norges Fotball Forbund NFF, SAS hotel 
etc. Oslo Deichmanske is a public library which doesn’t sell any services but indeed lends out 
books, CD`s and movies to the members. 
 
If we take a look at the football event scenario, we can identify the actors and their roles. Ole and 
his friend, Thomas, are users of the public transport, and Ullevaal Stadium, Ticnet.no and 
Trafikanten.no where Ole purchases the tickets are the issuers. Oslo Sporveier who provides the 
transport for Ole and Thomas from Vestli to Ullevål station is the service provider. NFF who 
organizes the football match at Ullevaal stadium is also a service provider. 
 
In this situation we have three actors; Issuer, User, and Service provider. The issuer creates, 
signs, and issues the ticket. The user has the possibilities to transfer and redeem the ticket. The 
service provider fulfils service or the task represented by the ticket. 
 
There are two big ticket-issuer companies, which operate in Norway: Billettservice AS and 
Ticnet AS. Ticnet AS has been established in Norway since 2003. The mother company Direkt 
Ticnet AB is the North Europe’s biggest issuer/distributor of tickets for entertainment, cultural 
and sports events. This company together with distribution of travel tickets has existed in Sweden 
for the last15 years. This company operates today in Norway, Sweden together with Finland in 
co-operation with Lippupalvelu. About, 18 million tickets for more than 3 billion Nok are sold, 
yearly through their system. The company has about 100 employees (Ticnet.no 2005). 
Billettservice AS is owned by Ticketmaster, the world’s leading company in ticket sale. 
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Ticketmaster.no sells tickets on behalf of many different programs or events organizers 
(Ticketmaster.no 2005). 
 
Trafikanten (Oslo and Akershus Trafikkservice) is a service company that markets the public 
transport in the capital. The main activities are traffic information, ticket sale, public relations, 
rental business, developing and co-operation with other companies with similar activities. The 
company was established in 1986 and has shared ownership in the ratio of 3/7 with AS Oslo 
Sporveier, 2/7 with Stor-Oslo Lokaltrafikk (SL) and 2/7 with Norges Statsbaner (NSB) 
(Trafikanten.no 2005).  
 
OS had 160 million travellers in 2004, and 158.5 million in 2003. These are statistically 
distributed into subway, tram, bus, train and boats in the following table. 
 
 
  2003 2004 Change Change in % 
Sub way 
Tram 
Bus 
Train 
Boat 
Sum 
Figure 4-7 Travelling mode percentage in OS (Source: OS Annual report 2004) 
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A problem for Oslo Sporveier during the last few years is that of falling passenger numbers. In 
2003, Oslo Sporveier sold fewer journeys than in 2002: about 23% of travellers used public 
transport. 
 
 
 
Figure 4-8 Travel share in percentage 
 
Non paying travellers and forgery of tickets possibly play a role in this declining trend. Another 
factor could be that of a relative lack of investment in maintenance and infrastructure, resulting in 
lower quality-of-service for passengers, in the form of delays, breakdowns, cancellations, aging 
carriages/buses etc. Consequently, fewer choose public transport. At the same time, ticket prices 
have increased. In 2002, prices increased by 4.7% and in 2004 by more than 3%. Surveys 
indicate (LIER 2004) that such price increases can have a significant effect on passenger numbers 
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if passengers feel they don't receive value-for-money. Oslo Sporveier seems to be experiencing a 
negative spiral whereby they have to increase ticket price to compensate for the falling number of 
passengers, which in turn results to further fall in number of consumers. Ironically, enough, 
perhaps even more travellers sneak because of the price increases. 
 
A monthly travel card called A-kort is introduced by OS. This is a personal card and consumer 
has to subscribe for it by registering name, date of birth and address. This card is renewed 
automatically every month and is delivered by post to consumer. Automatic renewal gives 
consumer a benefit of not bothering about the renewal of the card every month. 
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5 Discussion 
In this chapter I will discuss the findings of the study related to the problem definition presented 
in chapter 1.5 with the two underlying questions along with the results of the empirical studies. 
  
How will the transition between paper-based ticket and RFID-based ticket be experienced by the 
user? 
- problem definition for this thesis 
 
• What is new, what is changed and what disappears in the transition from paper to RFID 
ticket system? 
• Which mobility aspects does this RFID ticket system create for the user? 
 
 
5.1 What is new, what is changed and what disappears in the 
transition from paper to RFID ticket system? 
By looking at what is new, changed and what disappear in the transition to the NBB system will I 
identify how it will affect the users.  
 
Starting with the physical tickets, the NBB system will replace the existing paper tickets with two 
kinds of smartcards.. One is a long valid multifunctional card, which are named Flexus by OS, 
and the other one is for single travel, named Impuls. The single travel card is a non personal card 
and can only be used for single trips. The long valid multifunctional card can contain different 
ticket types like for example day card, month card, flexi card and a small money amount. 
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According to OS`s annual report 2004, the long valid cards like monthly cards have a share of 44 
% in the total ticket sale turn over. By including the 7- days cards this percentage grows to 56%. 
The field- work undertaken with a course-group shows that 53% of our 2729 participants in the 
user survey (see appendix for all the questions and answers) mostly use long valid cards. Since 
the majority of them are students they probably use student month cards. The RFID 
multifunctional smartcard will be a combination of a standard monthly card and an A-kort, which 
is a subscribed personal monthly card. The subscription requires registering name, date of birth 
and address. In my multianswer survey question 3.5% of the participants use or had used A-kort. 
73% of these users think it is fine to register date of birth. 99% would register name and 78% 
addresses. 59% of the participants are aware of what info they register and simultaneously, and 
18% do not care. With the long valid Flexus card you can chose to register. Anyhow there are 
more benefits for registered users. 
 
 
Figure 5-1 Flexus, the new ticket smartcard. Source: (Annual-report_OS 2004)  
 
The RFID smartcard ticket (figure 5.1) is an artifact since it is a man made object and has a 
certain meaning to us. Artifacts have both central and more peripheral properties (chapter 3.1). 
The central property for the smartcard is that it is a ticket, for travelling with public transport. 
Between the centre and the periphery lies the border (figure 3.1). The smartcard engage 
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interpretation (chapter 3.1.1) by the shape of the artifact itself. It gives the clue that it is a card. 
The informative clue: card, tells us it is related to something. The symbol arrows on the card and 
the three logo’s on the back of the card shows us what it is related to: the three public transport 
companies and their New Ticket and Payment system (NBB). Though it do not have the text 
ticket or illustration on means of public transport. On the SL student month card (figure 5.2) it is 
written “student kort” and “Jan 05” this gives us the clue that it is a student card valid for January 
2005. To maintain indexicals (chapter 3.1.2), to see which products the smartcard contains and 
when it is valid, it needs to be read by a ticket vending machine (figure 4.3) or one have to access 
the information on the internet through the company’s webpage. On the month traveling pass in 
figure 5-2 we can see the following work practice; the month is stamped by ink on the card and 
the customer number, month and year of birth is written by a pen on the card. The ticket 
information will be stored in a chip on the smartcard. This means that there will not be any visual 
ticket information on the card. Flexus does not have the indexicals visible on the card like today’s 
month card, which show that it is a studentcard valid for January 2005. The smartcard transmit 
authority (chapter 3.1.3), when it is accepted by the ticket vending machine or when the validator 
beeps on if the card hold a valid travel or not. Compared to the paper-based card (figure 5.2), the 
smartcard does not have any engraving like the silver flower on the SL student month card. 
 
 
Figure 5-2 SL month student traveling pass - Front 
 5 Discussion                                                                                                             64 
 
 
 
 
 
We did a research on what the participants did with the ticket after the journey. In our user survey 
we discovered that people mostly use it as travel receipt, some stick it ticket in a book for 
collection, other use it for bookmark and some use it as tobacco paper. For those who use it for 
travel receipt, have to print it out from internet. When the NBB system is implemented the Flexus 
cards will probably not be in a ticket collectors collection, because they don’t have any visual 
stamp.  
 
 
 
Figure 5-3 Map of Oslo metro station 
 
The metro stations today are open. The following nine stations will be closed by barriers (see 
map of all stations, figure 5-3): Carl Berners plass, Tøyen, Grønland, Jernbanetorget, Stortinget, 
Nasjonaltheateret, Majorstuen, Nydalen and the coming Sinsen station. OS has chosen these 
stations because most of their yearly 160 million passengers start or end on one of these stations. 
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In this way OS is trying to reduce nonpaying travels considerably and secure the ticket earnings. 
The users will lose the freedom to access the station without having a valid ticket. In my 
contextual inquiry I experienced the trend to accompany friends to the station and wait there with 
them till their metro comes. This situation will disappear if the “accompanying guy” doesn’t have 
a valid ticket. It will also concern the people who wait for their friends. They have to wait outside 
the station. In our quantitative user survey 22% people don’t prefer physical barriers at the 
station. 20% prefer them and 58% prefer them only if it results in cheaper ticket prices.  
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5.2 Which mobility aspects does the RFID ticket system create for the 
user? 
The NBB system is characterized as a mobile system with these small RFID chip in each single 
ticket. The passengers carry around these electronic tickets, which communicate with validators 
(figure 4.5) or ticket vending machines (figure 4.3) when it is in range. This implies mobile 
communication between tickets and validators when for example the passenger goes on and off 
the metro or bus. 
 
Looking at the mobility of objects (chapter 3.3.1.1) in the spatial dimension, we have the 
smartcard itself that would be used for validating the travel. The mobility of this smartcard can be 
important to understand. When dealing with this implementation we have to analyze how the 
system is going to work. OS are going to use 10 cm scanners, meaning that you have to take the 
card out and pass it through a validation panel. This will be faster than having to introduce the 
card into a slot, but it is slower than not having to show it at all, which is the current situation in 
many circumstances because of the open stations. 
 
The mobility of the card can also have some problems depending on the people using it. Some 
people use metallic card case as their wallets, the cases might block the signal emitted by the 
RFID. This would actually mean an extra step when validating, that is taking the card out of the 
card holder. These steps represent time, which is another dimension in the mobility concept, but 
have also been of concern for the NBB project. The following figures illustrate the current 
procedure for a person with a valid month card in his card case and the new procedure assuming 
RFID is implemented. 
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Current process figures 
Æ  
 
New process figures 
Æ ÆÆ Æ  
 
 
Space mobility (chapter 3.3.1.3) can be related or analyzed in terms of how the stations are going 
to be redesigned for the RFID technology. Even if the scanning is fast enough, during rush hours 
we might encounter several problems that one must try to address. How many scanners are 
optimal and for which stations. How will the system then be applied to buses so that they make 
the system efficient? All those sort of situations come up in the space created by this new 
technology.  
 
If we look now at the mobility of symbols (chapter 3.3.1.2), how many symbols can a 
transportation system have? How mobile do we need them to be? From a simple perspective one 
can argue that even though the technology is so 'advanced ' and not requiring people to introduce 
a card to a machine, it still requires some kinds of instructions for how to use it. It is not very 
obvious when a person passes through a terminal that has no slot for a card then one has to just 
wave it over the terminal. Dealing with this problem, OS takes the same perspective followed in 
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other countries where the technology has been put to work. It is simply designing a sticker with 
arrows in all places where the smartcard (RFID) should be used (figure 5-4). With this in mind 
one will know how to activate one’s card while being in a tram, bus, or metro-station. The 
mobility of these symbols then plays a great role in how easily the new system can work. This 
might not be that important at less traffic times, but can be really decisive at peak hours. This 
symbol then has to be widely spread and should be easily recognizable. 
 
 
 
Figure 5-4 Symbol for NBB 
 
 
Above is the proposed symbol that OS has chosen. The arrows point to both the directions for 
valid reading of the card, though the scanner will also be capable to read horizontally. These 
symbols are of great importance to reduce the possibility of confusion for the user. 
 
Norway is a rich, developed country and is expected to conform to expectations and norms of 
functionality, for example, with regard to punctuality and reliability in its transport systems. The 
proposed NBB implementations will have to take in mind the temporal dimensions (chapter 
3.3.2).  
 
Looking at the temporal order, structurally we will continue to have timetables. However, 
interpretatively, human interaction with the new system can have temporal implications. For 
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example: delays caused by people not being familiar with the technology. Eventually, the new 
system could be faster than the current paper-ticket stamping-system on buses and trams.  OS has 
pointed out that buses and trams sometimes suffer delays because of the driver’s additional task 
of selling and checking for the tickets. OS introduced a new plan to prevent these types of delays, 
which is that the ticket purchased in advance before journey is cheaper than onboard the means of 
transport. 
 
The idea with the RFID is also to filter the passengers that already have a ticket coming through 
one door, and those that need a ticket through another door, close to the driver.  This is to avoid 
the delays. It may give impression that these delays are merely seconds, but if we multiply this by 
the number of passengers and the number of stations, those delays become minutes. If these 
delays add up to more than 15 minutes in the timetable, the system is rendered useless, and the 
adaptations would have no sense. 
 
In some countries like Colombia this was a change that the new bus system 
(http://www.transmilenio.gov.co/transmilenio/home_english.htm) had to undergo. It was too hard 
to continue following specific time slots because of delays in the routes, or because the intervals 
were so small that it was not worth having specific timetables. As a result, time tables are 
replaced by a simple message that a bus will come every 3 or 5 minutes. OS has adapted the same 
idea for one of their tram lines, in where the trams come every 5 minutes. 
 
The temporal aspect (chapter 3.3.2) can also be translated to the time people will require in the 
new system to validate their tickets as compared to the current stations without physical controls. 
This would not create much conflict with a few numbers of passengers but it might produce a 
bottleneck effect at rush hours during the start and end of a working-day. These studies of time 
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will have to be considered in relation to the technological capacity of the system and to validate 
against its central database the information on the ticket/card. 
 
The contextual dimension (chapter 3.3.3) is probably where less research has been done and 
where it could still have some important aspects. It is the context of the situation which will 
ultimately measure the success of the technology. Many mistakes of technological 
implementation could have been avoided by a detailed contextual study. For example, the project 
of a geographical information system in India (Sahay and Walsham 1995) could have avoided 
many of the rejections it suffered if it took into account the cultural disengagement between 
people and maps. India has not a map-represented culture. Maps are usually not a common tool 
where this project took place, so it was too hard to later convince the people to use something 
related to maps. The people would usually refer to locations by simple relations to other human 
beings or landmarks. For instance, referring a location next to the X family house etc. This can be 
studied in greater depth in the case study by Sahay and Walsham (1995). 
 
The idea is that in our lives it is important to look at the contextual dimension of mobility. 
Mobility context dimension as discussed by Kakihara & Soerensen (2001), states that “human 
action takes place in a particular context that frames or is framed by his/her performance of the 
action recursively”. It tries to answer the questions: “in what way”, “in what particular 
circumstances” and “towards which actors”. This dimension is probably the one that relates more 
to the sociological implications of mobile technology and can create stronger conflicts with the 
implementation. 
 
By analyzing the question in our survey: “Do you prefer physical controls than human controls?”  
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78% answered that physical barriers is preferable against 22% who were for manual ticket-
inspection. Although the number of people interviewed provides only an initial view of the 
situation, the personal interviews revealed that preventive barriers could be less stressful than a 
large numbers of ticket-inspectors closing off the whole station and checking everybody for valid 
tickets. Some others just prefer to be random checked than having steady barriers at stations. 
These contexts aspects are not easy to observe and with this survey, this does not lead to any 
certain direction. 
 
 
Yet out of the 2729 persons who answered this question, 22% do not agree in having physical 
barriers. While further discussing this questions the argument was the more time-consumption 
involved with physical barriers in addition to the loss of the free and 'open' style of the metro 
station. In the survey an interesting question was about the people sneaking in the transportation 
system. 58% agree that the high prices in public transport system are mainly due to the number of 
people that sneak. Oslo Sporveier commented that they have an estimate of 5.1% of sneakers, 
which is comparably lower than the people’s perception. Although we did not include a question 
about “if the transportation system is expensive in Oslo”, it can be observed that people do have a 
certain concern about the pricing of the system. OS does not seem concerned about the pricing, 
because this much amount is needed to sustain the operation, especially while planning to extend 
the metro service to new locations, and though at the same time by reducing the other transport 
coverage. 
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6 Conclusion 
In this chapter I will point to the essence of discussions undertaken in the previous chapter and 
along with the conclusions related to my main research problem definition. 
 
In this thesis I conducted a research on the new ticket and payment system of AS Oslo Sporveier. 
The aim was to identify how the transition between paper-based ticket and RFID-based ticket 
will be experienced by the user along with the following underlying questions:  
• What is new, what is changed and what disappears in the transition from paper to RFID 
ticket system  
•  Which mobility aspects does this RFID ticket system create for the user?  
 
To get insight and to explore the practical issues, this problem was investigated with a case study, 
textual analyses and a quantitative user survey, answered by 2729 users of public transport.  With 
the introduction of the multifunctional smartcard, Flexus, the users will only need one card for 
their travel, which can be value added many times. The way of validating the ticket will change. 
The users don’t have to put the ticket into a machine for stamping it, and they do not have to take 
the card out of their wallet to validate the travel. This will save time and increase convenience. 
One of the most remarkable changes the user will experience is that the stations are closed with 
physical barriers. The users will lose the free and ‘open’ style of metro station. We noticed in our 
survey that this is acceptable to most of the users if this bring along reduced ticketprices. The 
visibility of product and validation on the card will disappear. The users can not see the 
validation date of the card without a ticket vending machine or without accessing the Internet.  
On the whole the users would be benefited from this technology in many respects as mentioned 
above.  
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For OS and other allied companies this would increase their revenue by assuming that non-
paying travels and forgery would be significantly reduced. This would also make the process and 
routines around ticket- and payment handling more cost-effective. The holding-time on the 
stations would be shorter. It would be easier to collect the various statistical traffic-information.   
 
Hence, I see that there is a lot of expectation from AS Oslo Sporveier`s side to this system. 
 
 
6.1 Future work 
Since this system is not yet in operation today, I can only predict the advantages, drawbacks and 
problems after the implementation. This is an expensive system and all the three coalition 
partners have their own motives in addition to providing more convenient and efficient, effective 
and punctual service to the users. There may arise some technical problems in the beginning or it 
may run smoothly. Because the users are not a homogenous group, some of them may have 
difficulties in adapting the new system. It would also be very interesting to see the functioning of 
the new system, to undertake a study on achievements of goals and cost effectiveness later on. 
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Appendix B – User survey result 
 
 
  1.  [*] Kjønn?  
Kvinne - 2053  75.23% 
Mann - 676  24.77%  
Total Answers - 2729 
 
 
  2.  [*] Alder?  
0-15 - 6  0.22%  
16-25 - 1632  59.80% 
26-35 - 744  27.26%  
36-45 - 233  8.54%  
46-55 - 96  3.52%  
56-65 - 15  0.55%  
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65+ - 3  0.11%  
Total Answers - 2729 
 
 
  3.  [*] Hvor ofte reiser du med Oslo Sporveier?  
Meget Sjelden - 450  16.49%  
1-3 ganger i uka - 663  24.29%  
4-5 ganger i uka - 683  25.03%  
Daglig - 933  34.19% 
Total Answers - 2729 
 
 
  4.  [*] Hvilken type billett kjøper du mest?  
Enkeltbillett/dagskort - 385  14.11%  
Klippekort/flexi - 775  28.40%  
Månedskort - 1301  47.67% 
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Ukekort - 70  2.57%  
3 Månedskort - 73  2.67%  
Annet - 125  4.58%  
Total Answers - 2729 
 
 
  5.  [*] Tror du det er slik i dag at de reisende som betaler for kollektiv trafikk, betaler 
for de som sniker?  
Ja - 1578  57.82% 
Nei - 1151  42.18% 
Total Answers - 2729 
 
  6.  [*] Ville du foretrekke at fysiske barrierer kontrollerer din billett fremfor dagens 
ordning med menneskelige kontrollører?  
Ja - 556  20.37%  
Ja, men bare hvis det medfører lavere billettpriser - 1584  58.04% 
Nei - 589  21.58%  
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Total Answers - 2729 
 
 
  7.  [*] Hender det at du bruker billettene til bestemte formål etter endt reise?  
Ja, til feks bilag - 165  6.05%  
Ja, annet - 53  1.94%  
Nei - 2511  92.01% 
Total Answers - 2729 
  8.  [*] Hva bruker du billetten til?  
 
53. Jeg gir den videre, den er jo betalt for...  
52. Overgang  
51. små papirfly  
50. komme meg til skole og jobb  
49. Til overgang fra tog til buss.  
48. reise til jobb eller på andre ærender  
47. reise? Komme frem og tilbake fra skole  
46. dra videre med andre transportmidler, feks buss og da bare betale overgang  
45. TIl bruk ved kontroll. Etter endt tur brukes den til fyring hjemme!  
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44. Få penger tilbake fra skolen for reising i praksisperiode  
43. Limer de inn i egen bok, for å dokumentere til min kjæreste hvor jeg har vært.  
42. Bokmerker  
41. å reise overalt i oslo  
40. besøke familien innenfor OSlo og besøke kjæresten og sånn.... venner er oogså en del av min hverdag....  
39. reise til byen  
38. til og fra skolen, til byen, møte venner  
37. lar barna leke butikk med dem  
36. ???????  
35. bokmerke  
34. bokmerker  
33. lavere pris på tog.  
32. Gir den bort til nye reisende.  
31. På spørsmål 5 og 6 ville jeg egnetlig svart vet ikke. Svaralternativene i denne undersøkelsen er ikke gode 
nok generelt! De er for styrte til at dere får svar som uttrykker i hvertfall mitt syn.  
30. vil ikke si det  
29. Bokmerke  
28. En av min manns venner samler på bl.a. brukte billetter, kupngkort, etc., og han får noen av mine.  
27. Filter.  
26. Samler på dem. Limer dem inn i scrapboka mi. :-)  
25. Filtermekk selvfølgelig. -Puff the magic dragon.  
24. gir den til en som ikke har på perongen  
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23. Jeg bruker frikort, fordi min mann jobber i sporveien, dvs han er bussjåfør.  
22. retur  
21. kvitering  
20. besøk  
19. til overgang til andre linje  
18. Til å få redusert pris på toget ut av Oslo  
17. Om jeg jobber og reiser i forbindelse med det, bruker jeg billetten som kvittering  
16. Filter  
15. reiser med NSB lokaltog  
14. har kanskje tenkt å bruke dem i en oppgave  
13. skole handling besøke noen og alt reiser innenfor Oslo  
12. Hmm. hva enn jeg får muligheten til, er kvalm av at sporveien prøver å utnytte oss økonomisk. Fuck them..  
11. til trikken og t banen  
10. Filter til rulle-sigaretter  
9. tull  
8. Jeg kan ikke svare på det.. hehe :)  
7. mye annet  
6. ...  
5. buss og trikk  
4. det vil jeg ikke svare på  
3. Jeg bruker billetten til å reise rundt i Oslo  
2. som filter  
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1. Tar var på 3mndkort for å kunne vise at jeg kjøper alltid kjøper billett, om jeg skulle være uheldig å glemme 
den hjemme eller ikke rekke å kjøpe nytt kort i begynnelsen av en periode. Regner med å møte forståelsesfulle 
kontrollører med evne til å vise skjønn. OBS! Siste spørsmål: Det er praktisk å samle flere tjenester på samme kort, 
men dette vil gjøre de mer utsatte for tyveri!  
 
 
 
  9.  [*] Bruker du noen av følgende teknologier i hverdagen?  
Mobiltelefon - 2678  26.58% 
Internett - 2651  26.31% 
Betalingskort - 2193  21.76%  
Autopass (bombrikke) - 660  6.55%  
Adgangskort - 1895  18.81%  
Total Answers - 10077 
 
 
  10.  [*] Er du fornøyd med dagens ruteinformasjon ved Oslo Sporveier (Informasjon 
ved holdeplassene, sms tjenester , internettsider osv...)?  
Ja - 1694  62.07% 
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Nei, for dårlig - 674  24.70%  
Benytter meg ikke av tilbudet - 361  13.23%  
Total Answers - 2729 
 
 
 
  11.  [*] Har du hørt om Radio Frequency Identification chip (RFID chip), en 
radiofrekvensbasert identifiseringsbrikke?  
Ja - 333  12.20%  
Nei - 2396  87.80% 
Total Answers - 2729 
  12.  [*] Har du benyttet deg av, eller benytter du deg av A-kort hvor du mottar 
månedskort i posten?  
Ja - 93  3.41%  
Nei - 2635  96.59% 
Total Answers - 2729 
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  13.  [*] Hvis ja, i forrige spørsmål, hvilke opplysninger syns du det er greit å oppgi 
ved opprettelse av et slikt kort?  
Fødselsdato - 68  24.29%  
Navn - 92  32.86% 
Adresse - 73  26.07%  
Telefonnummer - 47  16.79%  
Total Answers - 280 
 
 
 
  14.  [*] Er du obs på hva slags info du registrerer ved oppretting av diverse kort? 
F.eks: treningskort, lånekort ved bibliotek, lånekort video, kollektivt reisekort, 
medlemskort for idrettsklubb/ forening/ matkjede/ bensinskjede?  
Ja - 1613  59.11% 
Nei - 619  22.68%  
Bryr meg ikke om det - 497  18.21%  
Total Answers - 2729 
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  15.  Hvilke av følgende tjenester kunne du tenke deg å ha på samme kort som ditt 
sporveiskort, hvis det var mulig?  
Lånekort for bibliotek - 1175  11.70%  
Fotballbillett - 265  2.64%  
Konsert- eller event-billett - 439  4.37%  
Kinobillett - 724  7.21%  
Førerkort - 540  5.38%  
Tipping medlemskort - 408  4.06%  
Treningskort - 974  9.70%  
Lånekort video - 827  8.24%  
Teaterbillett - 338  3.37%  
Bonus-kort (Shell, dagligvare, Trumf) - 677  6.74%  
Flybillett - 365  3.64%  
Adgangskort for jobb - 582  5.80%  
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Skolebevis - 1406  14.00%  
ID-kort - 1320  13.15%       Total Answers - 10040  
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Appendix C – Philips Mifare DESFire – Flexus OS Multifunctional card 
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Appendix D – Philips Mifare Ultra Light – Impuls OS Single trip card 
  
 
